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This article reviews the literature on naturalresource management (NRM) planning in Australia,with particular consideration given to exploring
how regions  might  bet ter  in tegrate  b iodivers i ty
conservation into catchment or regional planning in ways
that lead to improved biodiversity conservation practice in
the field. Many of the findings of the review are generic,
affecting a range of NRM issues (including biodiversity
conservation) and the NRM planning process itself, whilst
other findings are specific to conservation of biodiversity.
Factors affecting the integration of biodiversity include the
organisational characteristics of the regional NRM body,
clarity in the region of the responsibilities across the three
tiers of government, effective participation of stakeholders,
existence of detailed NRM plans that include sound
biodiversity data and management principles, access to
interpreted information, use of a mix of policy instruments
capable of delivering biodiversity goals, and effective
monitoring frameworks and tools to track the return on
investment. There is considerable variability in the ways
that NRM planning is practised across Australia, at the
enterprise, regional or catchment levels. However, an
overarching issue is how well the planning caters for
differences across space, time and human values and this
article attempts to identify the considerations that impact
on that requirement.   
regional catchment bodies – referred to in some States as
Catchment Management Authorities (CMAs) - will be
responsible for developing regional plans through a
community consultation process for the region. The
regional plan is an overarching strategic planning
instrument that will provide a vision for the future
landscape of the region, be the foundation for investment
decisions in the region and will set out the regional
targets to be achieved for NRM issues (such as salinity,
water quality and associated water flows, stream and
terrestrial biodiversity) consistent with the national and
State/Territory policy and frameworks.
Regional planning and investment has become a central
tenet of national NRM policy and a range of principles
has gained currency amongst planners. However, there
are few, if any, reviews that have drawn together these
principles for use by planners and regional managers
(although see Paton et al. 2004). This article, therefore,
presents a review of the research and case study literature
with regard to  elements  which may improve the
integration of biodiversity conservation into NRM
planning and the implementation of those plans by
stakeholders.   
Review of literature and case studies
Integrated Catchment Management (ICM) is a process
through which people can develop a vision, agree on
shared values and behaviours, make informed decisions
and act together to manage the natural resources of their
catchment (MDBMC 2001). ICM planning approaches
vary around Australia but they are fundamentally based
on the concepts of integration of ecological and technical
knowledge, organisational structure, policy objectives
and community involvement (Bellamy et al. 2002). There
has been a maturation of thinking in recent times to
deve lop  more  ho l i s t i c ,  sy s t ems-based  s t r a t egy
implementation (Dovers and Wild River 2003). 
We have structured our review around four somewhat
overlapping mechanisms by which the entire planning
cycle from drafting to implementation can be improved:
(i) biodiversity information gathering and goal setting;
(ii) stakeholder motivation-education-information
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Introduction
The Commonwealth,  States and Terri tories have
specified requirements for regional natural resource
management (NRM) plans (DEH 2004). Appropriate
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dissemination; (iii) institutional change-penalties-
regulation; and (iv) financial incentives. 
(i) Biodiversity information gathering and goal-setting 
When considering improved integration of biodiversity
conservation into regional NRM planning, it is critical to
identify what outcomes for biodiversity are sought.
Australians in general have a low awareness of the term
biodiversity and a poor understanding of the concept and
issues confronting its conservation (AC Nielson 1999 in
Glanzig 2000). The literature indicates that regional
planning approaches need to include an overview of the
biodiversity issues that affect the region, and that they
provide a visual display of information (which makes
information more accessible to people without an
ecological background) (AWGNCPL 2001). Strategy
(planning, coordination and direction to meet overall
objectives), tactics (implementing strategy through short-
term decisions), and vision (ability to see a goal towards
which efforts should be directed) are considered essential
for biodiversity conservation, and part of the failure to
date can be attributed to the lack of one of these elements
(Hobbs and Saunders 2000). 
Developing useful goals and implementing them at an
appropriate scale,  and the active involvement of
community groups, are key factors underlying the
eventual adoption of NRM plans (Williams 2000; Cohn
and Lerner 2003). Conceptual frameworks for developing
and implementing terrestrial biodiversity targets have
been developed but there are few practical applications in
NRM planning. Catchment targets for biodiversity have
been translated to enterprise targets using environmental
management systems in two pilots (Anderson et al. 2001;
Straker et al. 2003). James and Saunders (2001) suggest
that targets for terrestrial biodiversity planning need to be
developed, alongside those for water table control and
farm forestry, to achieve the best outcome for farming
communities and Australian society.
Cohn and Lerner (2003) demonstrate the importance of
sound scientific information and high quality data to
conservation planning, both for ecological protection and
to demonstrate to the public, political, scientific or legal
community the validity of a plan. Maps provide a
visually engaging way to present scientific and other
geographically related data, and good conservation
planning maps will show all land in the study area,
regardless of tenure. 
Several reviews conclude that regional planning projects
have identified difficulties with data availability,
accessibility, integration and consistency (e.g. Williams
2000; Dore et al. 2003; Fleming et al. 2003). Regional
communities needed considerable time to understand the
purpose of regional-scale vegetation planning and
management, to identify priorities and then develop
management plans that have broad agreement (Williams
2000). Furthermore, Griffin/Alexandra & Associates
(2002, p. 17) concluded that ‘regional plans require
greater detail, increased spatial resolution, improved
ecological risk assessment and greater definition of
physical landscape types…’. Conversely, Paton et al.
(2004) found that Regional Coordination Groups in
Queensland offered ready access to data and technical
skills to regional NRM groups. 
Resulting from any goal-setting process is a requirement
to monitor progress towards targets (James and Saunders
2001; Theobald and Hobbs 2002). The Goulburn Broken
Catchment Management Authority (GBCMA 2003)
believes it appropriate to set simple targets before
refining them to complex targets that demand equally
complex (and therefore costly) monitoring processes and
that, when based on poor knowledge, contribute little to
evaluation. Thus the GBCMA (2003) also believes it is
critical to separate, but link, long-term from short-term
targets, monitoring and evaluation processes. 
(ii) Motivation-education-information dissemination 
Any improvement in NRM requires attention not only to
the biophysical context but also to the values, activities,
and capabil i t ies  of  resource s tewards and to the
institutional, social and economic frameworks within
which resource stewards operate. This must include, but
is not limited to, consideration of the globalised trading
market and all levels of domestic government and its
bureaucracies as these provide drivers and barriers for the
stewards. Cary et al. (2002) indicate that effective
catchment planning needs to take into account varying
capacities of land managers, reflected by differing socio-
economic (farm income, age, training, having a farm
plan, perception of financial security and community
Landcare membership) and locality features of individual
farms. There is a need to build on pro-environmental
values of landholders by promoting implementable,
sustainable practices with characteristics that encourage
more rapid adoption (e.g. landholders having experience
of them, being observable and able to be trialled, and of
low complexity).
In some instances, commentators have found excessive
emphasis on awareness raising activities related to an
assumption that this alone will lead to a change in
attitudes and, in turn, behaviour (Curtis et al. 1998;
Williams 2000). However, well-founded emphasis has
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been placed in a number of studies on motivation-
educat ion-information disseminat ion to  achieve
biodiversity outcomes (Curtis et al. 1998; Williams
2000; Wallace 2003). 
Landholders’ responses can be driven by a range of
factors, which need to be taken into account. For
example,  Wil l iams and Carey (2001) found that
landholder attitudes were more strongly driven by
aesthetics and agricultural orientation than perceived
ecological value and that education programs specifically
targeted toward native ecosystems are needed to promote
knowledge and community concern for individual
vegetation communities, such as grassy ecosystems
(Williams and Cary 2001). Straker and Platt (2002)
found that the drivers of wellbeing, relationships,
sustainability and wealth were key motivators for rural
landholders to incorporate native biodiversity into farm
management practices; while Hajkowicz et al. (2000)
suggest  that  familiari ty and/or understanding of
particular aspects of biodiversity may also influence
management  decis ions  which impact  upon such
biodiversity components. 
Familiarity can be improved by providing opportunities
to explore and have direct  experience of natural
environments and can be an important way of fostering
an appreciation and value of native vegetation, especially
for more dense or unusual forms (Williams et al. 1998).
Indeed, application of such ‘learning by doing’ principles
in actual on-ground regional planning programs is well
documented (Dilworth et al. 2000; Davies and Christie
2001; Jensen 2002), providing evidence of substantial
benefits to management outcomes. The Living Systems
Project (Straker and Platt 2002), for example, included a
framework for enthusing people about native biodiversity
by incorporating opportunities for experiences in the
bush, increased understanding, mentoring and enhancing
spiritual feelings; the project showing improved results
compared to less-intensive approaches. 
Other l i terature focuses on understanding ‘why’
landholders make changes that benefit or disadvantage
biodiversity. Farmer-Bowers (2002) describes this
through two interconnected models: a ‘drivers model’
and a ‘people-planet relationship model’. Agricultural
land-use practices tend to be shaped by ‘mega-drivers’
(such as the ‘development’ paradigm forces that run from
local and regional phenomenon through to globalisation).
Nested within this ‘mega-drivers’ system is a ‘personal-
drivers’ system in which individual people take land use
decisions for a plethora of personal reasons and
intentions, such as the quality of life for the family.   
A broad conclusion of a review of behavioural theory and
psychology was that social norms and ways of doing
things are difficult to shift, thus identifying the need for
complex, multi-faceted campaigns to achieve change
(Proschaska et al. 1992; SRC and CAC 2001). Giving
information alone tends to be ineffective in changing
behaviour but such information can be useful within a
learning environment. Programs focusing on changing
attitudes will more likely lead to appropriate behavioural
change if accompanied by feedback, strategies to
maintain personal commitment, peer support, goal-
setting, incentives linked to commitment, and soundly
based community awareness campaigns. 
The effectiveness of programs also depends upon a range
of factors, such as the way campaigns are implemented,
evidence of procedural and social justice and perceptions
of fairness, and the qualifications of those conducting the
programs (Moore et al. 2001; SRC and CAC 2001;
Wilshusen et al. 2002; Theobald and Hobbs 2002). The
key  impor tance  of  ex tens ion  of f icers  who have
biodiversity knowledge and communication skills has
been found to be a key ingredient of success in all major
projects (e.g. Driver and Davidson 2000).   
Issues such as the failure of attitude change to equal
action on the ground and the limitations of current
scientific research in addressing the broader social and
ecological dynamics of biodiversity conservation (Hobbs
and Saunders 2000) reflect the conclusions drawn above
in relation to NRM in general.
(iii) Institutional change, penalties and regulation 
There is evidence that the current legal and institutional
arrangements are impeding effective biodiversity
conservation and are in need of major reform (e.g.
Williams 2000; Brunckhorst 2002; Farrier 2002; Gleeson
2002; Wescott 2002). 
Wescott (2002) describes two levels at which integrated
NRM, particularly for coastal zones, should occur: 1)
Horizontal integration - greater integration of coastal
management institutional arrangements and practices into
other NRM arrangements (catchments and marine); and
2) Vertical integration - integration of Commonwealth
and State/Territory NRM policy. Wescott (2002) believes
that it is usually social, economic and cultural divisions,
rather than biophysical characteristics, that inhibit policy
integration. With no clear planning hierarchy, unclear
responsibilities and lack of transparency, community
partnerships that are vital in NRM are undermined
(Farrier 2002). Furthermore, a lack of coordination
between different spheres of government, different
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government agencies and different regional organisations
is seen as wasteful of resources and a major impediment
to the attainment of environmental goals of sustainable
regional development (Dore and Woodhill 1999; Dore et
al. 2003).
Incentives, education and extension in the absence of
regulation are not effective measures in conserving
s igni f icant  vegeta t ion  on  pr iva te  land ,  so  lega l
instruments are required (Williams 2000; Doremus
2003). However, while regulations can be used to set
clear minimum conservation standards for property
owners, a creative and flexible portfolio approach to
private land conservation is likely to achieve the best
biodiversity conservation outcomes in different social
and geographic contexts (Doremus 2003).
Weak links between regional NRM plans and the
resource use activities of the private sector have been
identified (Environment Australia 1996), while many
others have concluded that, to generate meaningful
landscape-scale change, there is a need to inform, align,
and link public and private sector activities (e.g.
Griffin/Alexandra & Associates 2002; ACF/NFF 2000;
Allen Consulting Group 2001). The lack of formal
relationships between planning at  bioregional or
catchment scales and implementation at local scales
makes rehabilitation works at the appropriate scale
difficult (Briggs 2001, 2002; Thackway et al. 2005).
Further, there remains a lack of consensus and clarity in
relation to the definitions of regional scales such as
‘catchment’ or ‘local’ (see Jennings and Moore 2000;
Lane et al .  2004),  while other formalised human
activities and operations may occur at different scales
altogether (Saunders and Briggs 2002; Ewing 2003). 
As formal approval processes that give authority to plans
is a feature linked to success with achieving outcomes,
the ANZECC Working Group on Nature Conservation on
Private Land (AWGNCPL 2001) recommends that plans
be linked to formalised planning processes to guide local,
state and federal governments and statutory NRM bodies.
(iv) Financial incentives 
There is substantial evidence that biodiversity is not
valued in commercial terms at property and regional
scales in the same way that water availability and quality,
soil function, and vegetation function are seen as
commercially relevant. 
Griffin/Alexandra & Associates (2002) conclude that a
‘Duty of Care’ needs to be clearly defined and that, until
it is, incentives cannot be targeted to those who are
generating real social value (e.g. through biodiversity
conservation). Duty of care should define a point below
which land managers have to meet land management
obligations and above which they begin to provide public
services. Some argue that what is fair and reasonable will
vary from region to region, so duty of care is best defined
at the regional level, and that the emerging regional and
State NRM plans could become the main mechanism to
define duty of care (Industry Commission 1998). 
Conserving remnant native vegetation may cost money
(i.e. the on-farm cash benefits derived by landholders
from fencing off  and looking af ter  bush may be
outweighed by the costs of fencing and other measures).
Herr et al. (2004) identified insufficient labour resources
to be a major limiting factor to the uptake of on-farm
conservation practices in Queensland. But there are also
benefits for farmers, and many would argue they have an
obligation to share at least a proportion of the cost. The
use of farm financial analysis has shown that significant
conservation gains could be made by changes in farm
management at no additional cost to the farm business
(Crosthwaite and Malcolm 2000). However, Lockwood et
al. (2002, p. 86) suggest that farmers may not always be
economically rational in their response to incentive
opportunities, and they provide ‘self-image, lifestyle, and
peer group expectations’ as reasons why farmers would
not take up such payments. 
Key  conc lu s ions  f rom a  r ev i ew  o f  13  r eg iona l
biodiversity planning processes across Australia
(AWGNCPL 2001) are that cost-sharing of investment
(e.g. strategies to promote equitable cost sharing for
implementa t ion ,  ident i f ica t ion  of  who pays  for
environmentally damaging practices or threatening
processes ,  compensat ion or  incent ives)  was  not
necessarily addressed by all plans. Recent innovations,
including the fledgling investigations of environmental
management systems (Anderson et al. 2001; Straker et al.
2003) and vegetation banks, are examples of linkages that
may be needed (Alexandra & Associates 2002; Buffier
and Allen Consulting 2002). 
Many others have concluded that, to generate meaningful
landscape-scale change, there is a need to inform, align,
and link public and private sector activities. Cork et al.
(2002) suggest that the ecosystem services approach be
used as a complement rather than an alternative to
decision-making based on economics and policy, and
they believe that farmers, other land managers and the
general public who are concerned about environmental
issues find the framework useful for working towards
practical solutions. Rural landholders value landscapes
for production (i.e. economic arguments are more
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effective at changing attitudes than ecological arguments)
and programs should emphasise the economic value of
understorey species and link ecological diversity to
concepts of naturalness (Williams et al. 1998). 
The BushTender trials in Victoria (see Stoneham et al.
2003) have tested the willingness of land managers to
enter into ‘dutch auctions’ and contracts for payments for
delivering nature conservation services above ‘duty of
care’. This approach focuses on overcoming some of the
market failure issues relating to conservation of native
biodiversity and the trials have shown that the auction
approach is more efficient and transparent than ‘fixed
price’ incentive schemes. The BushTender approach
enables tight specification of the biodiversity services
that government wishes to purchase and gives strong
activity targeting to meet these values. 
Experience in the United Kingdom (DEFRA 2002) shows
that a high proportion of the population values the rural
environment and most respondents to attitude surveys say
they would support paying farmers to regenerate
threatened landscapes or habitats. A key barrier to
conservation in rural Australia may be overcome by
establishing pluralistic brokerage schemes between urban
consumers and rural farmers, based on the BushTender
process, as a prime means of paying for delivery of the
services desired by the public. 
What can go wrong 
Poor program management is an important factor
affecting project success, including over commitment of
project managers’ time and poorly developed or overly
ambitious objectives or methodologies (Curtis et al.
1998). A focus on process rather than goals hinders
achievement whereas the use of clear goals emphasises
realistic targets, highlights barriers to goal achievement
and facilitates the development of well-targeted actions
(Wallace 2003). Further, Paton et al. (2004) identified an
excessive focus on outputs rather than outcomes to be a
major flaw in regional NRM funding programs such as
the Natural Heritage Trust 2. Regional plans are difficult
to use in guiding enterprise management and target
setting because they are not explicitly designed for use at
enterprise level (Griffin/Alexandra & Associates 2002).
Planning processes that are explicitly designed for
enterprise level are generally within the statutory
planning instruments and these only come into effect
when development approval is required (i.e. property by
property at different times). To achieve NRM goals,
stringent requirements should apply simultaneously to all
properties across the region (William and Walcott 1998;
Griffin/Alexandra & Associates 2002). 
Putting theory into practice through the
Victorian Biodiversity Action Planning Program
The Victorian Biodiversity Action Planning (BAP)
program is an example of how biodiversity has been
‘informally’ integrated into catchment management
planning. BAP is a structured approach to planning
c u r r e n t l y  b e i n g  a p p l i e d  a c r o s s  a l l  C a t c h m e n t
Management Authority regions in Victoria. The purpose
is to identify priorities and to map significant areas for
native biodiversity conservation at the landscape and
bioregional scales (Platt and Lowe 2002). The BAP
program attempts to take a strategic approach to
conservation of threatened and declining native species,
vegetation communities, wetlands and rivers using
scientific principles from landscape ecology. 
The BAP program follows a hierarchical framework for
biodiversity conservation from the statewide Victorian
Biodiversity Strategy (State of Victoria 1997) through to
specific Local Area Plans (Figure 1). A series of whole of
bioregion (IBRA sub-region1) summaries of the natural
and social capital, the conservation significance (as
defined by legislation and policy) of the species and
ecosystems, and threats to these have been produced to
guide  reg iona l  NRM planning .  This  conceptua l
framework and resource material is used in community
engagement programs within bioregions to develop
operational plans that are funded by the community and
government (e.g. Robinson and Howell 2003; Walker and
Park 2003) and to guide investment through the Regional
Catchment Strategy.
Park et al. (2004) describe the BAP approach being taken
by the North Central CMA to incorporate biodiversity
considerations into multiple natural resource management
planning projects, and describe how BAP has influenced
the integration of biodiversity, salinity and waterway
management. For example, combining simulations of
water- table r ise and associated sal ini ty with the
conservation status (i.e. depletion levels) of vegetation
types enables the setting of conservation targets in the
priority salinity areas (Park and Alexander 2005). Park et
al. (2004) highlight the ‘mature’ state of this regional
body after seven years of evolution, the willingness
1. The Interim Biogeographic Regionalisation of Australia (IBRA) is a framework for conservation planning and sustainable resource management within a bioregional
context (Thackway and Cresswell 1995; Environment Australia 2000).
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within the organisation to integrate across program areas,
and the central place that biodiversity planning can have
in driving the integration. 
Through the provision of locally relevant data and maps,
BAPs aim to support landscape planning for biodiversity
by ensuring landholders are able to visualise and value
biodiversity assets (Park and Alexander 2005). In
particular, the production of locally specific project area
maps, guidelines and field guides (e.g. Robinson et al.
2003) is considered to increase landholder interest in the
program. Nevill and Morison (2002) evaluated the trial
BAP community engagement pilots and concluded that
community participation and consultation is a medium- to
long-term, intensive process, and requires significant
commitment of material, time and staff resources to
achieve a successful outcome. 
Critical factors affecting integration of
biodiversity conservation into NRM planning
and practice
This  l i te ra ture  review has  canvassed
published information on the components of
the NRM planning cycle and matrix. Many
of the findings of the review are generic,
affecting a range of NRM issues (including
biodiversity conservation) and the NRM
planning process itself, whilst other findings
are specific to conservation of biodiversity.
Our review of the literature and ongoing
work through the BAP Program suggests
that the key to successful regional natural
resource management is to bring together
the various knowledge sources (Brown
2 0 0 5 ) ,  s u c h  a s  s t r a t e g i c  k n o w l e d g e
( g o v e r n m e n t  p r i o r i t i e s ) ,  t e c h n i c a l
knowledge (science), and individual and
local knowledge (community engagement),
to develop options and approaches to
change the way people interact with the
landscape. Much of this is about managing
change and ensuring adequate support for
regional planning and implementation
processes. It is also about the effectiveness
of associated organisational processes and
the presence of leaders and champions to
drive change.   
Whilst integrating biodiversity conservation
into NRM plans requires best-practice
approaches central to the four mechanisms
around which this review is structured, in
our experience, there is also a specific need
to incorporate the following eight points:
1. Recognition of the ‘evolutionary stage’ of the regional
N R M  b o d y . A c t i v e  i n v o l v e m e n t  o f  a  r a n g e  o f
stakeholders over an extended period of time is required
to build trust, understanding and decision-making
abilities. Where this evolutionary pathway is relatively
immature and where it is most advanced, it may be more
effective to embed considerations of biodiversity
conservation in NRM planning generally rather than to
deal with it explicitly as a discrete issue.
2. Commitment and ability to integrate biodiversity into
NRM plans. There is evidence that regional bodies
r e s p o n s i b l e  f o r  N R M  p l a n n i n g  h a v e  v a r i a b l e
commitment, interest and expertise in integrating
biodiversity into their NRM processes. 
Figure 1. Biodiversity Action Planning hierarchy in Victoria.
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3. Clarity of responsibilities. To achieve biodiversity
ou tcomes ,  the re  i s  a  need  fo r  co-opera t ion  and
collaboration between the people responsible for NRM
planning activities in all three tiers of government.   
4. Effective participation of stakeholders. Targeted
strategies, tactics and processes are needed to effectively
engage the range of stakeholders, with an emphasis on
effective communication. 
5. Detailed NRM plans (i.e. practical application of
target setting for biodiversity). NRM plans need to be
sufficiently detailed and specific regarding biodiversity
so as to guide individual enterprises, and such plans need
to be devised in ways that enhance their adoption by land
managers .  Some s ta tement  on  the  def in i t ion  of
biodiversity, at least those components which the plan
aims to conserve, is also warranted (e.g. strictly local
provenance or otherwise). Inevitably this will require the
establishment and clear statement of biodiversity
conservat ion goals  and s t ra tegies  by individual
enterprises (i.e. the unit of decision-making) or groups of
co-located enterprises guided by broader considerations
of the needs for biodiversity conservation, i.e. practical
application of target setting for biodiversity.
6. Ease of access to information. Ease of access to
useable (interpreted) biodiversity data and management
information (e.g. biodiversity assets, threats to the
services they deliver, ways to mitigate these threats) is
required at an appropriate scale (i.e. from enterprises to
catchments). 
7. Effective monitoring. There is a need for monitoring
frameworks and act ivi t ies  covering the range of
biodiversity asset classes (e.g. native vegetation, species,
wetlands, rivers) that ensure balance between the power
of the data coming from the monitoring and minimization
of the costs of data collection. Methods for monitoring
each biodiversity asset type at suitable scales (e.g.
catchment, bioregion, landscape, property) will need to
be developed, similar to the ‘Habitat Hectares’ approach
(see Parkes et al. 2003). 
8. A mix of  instruments. A will ingness to use an
appropriate mix of policy instruments capable of
harnessing the dynamic relationship between public
policy and private enterprise decisions.
Conclusion
Our experience working across NRM institutions leads us
to suggest that structured and targeted programs can be
put in place to address the barriers we have summarised
here. Such programs can improve the achievement of
stated policy goals that are intended to be delivered
through regional planning processes. We believe that
there is value in experimenting with these capacity
building programs and in using well designed evaluation
to test how effectively the issues we have identified are
being overcome.
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